We consider FCNC and CP violating processes mediated by gluino exchange in generalized supersymmetric theories. We present the constraints on flavour (F) changing squark mass terms at the electroweak energy scale, focusing our analysis on ∆F = 2 transitions. Results are also given for ∆F = 1 CP conserving processes both in the hadronic and leptonic sectors, while we limit ourselves to some remarks on the relevance of box diagrams in the evaluation of ǫ ′ /ǫ. * Talk given by A. Masiero at SUSY'95, Ecole Polytechnique, Palaiseau, May 1995.
Flavour changing neutral currents (FCNC) and CP violating processes provide us with a powerful tool to constrain the mass spectrum of supersymmetric particles [1] - [3] . Lately, there has been a renewed interest in the analysis of these processes, in connection with the study of supersymmetric grand-unified theories (SUSY-GUTs) [4] and of supersymmetry (SUSY) breaking in effective supergravities which emerge as the low energy limit of superstring theories [5] . Indeed, from the FCNC tests one can obtain relevant constraints on the mechanism of SUSY breaking and on the interactions of fermions up to the supergravity breaking scale. One very efficient way to obtain such constraints is to analyse gluino-mediated FCNC processes, which can be sizeable due to the presence of the strong coupling [2, 3] . These flavour changing (FC) transitions arise if the squark mass matrices are not diagonalizable with the same transformations which diagonalize quark mass matrices. In this case a convenient choice is to keep the gluino-quark-squark (g − q −q) vertices diagonal in flavour space. This can be obtained by applying to the squark fields exactly the same transformations that diagonalize the quark mass matrices. In this basis, usually called the super-KM one, all flavour changing effects are due to off-diagonal mass insertions in squark propagators [6] . As long as the ratio of the off-diagonal entries over an average squark mass remains a small parameter, the first term in the expansion obtained by an off-diagonal mass insertion represents a suitable approximation. The advantage of this method is that it avoids the specific knowledge of the sfermion mass matrices, and simplifies the phenomenological analysis.
The presence of off-diagonal mass terms at the electroweak scale can be due to the initial conditions: SUSY breaking terms may yield contributions which are not universal, i.e. they are not proportional to the unit matrix in flavour space. Otherwise, even starting with universal mass contribution to sfermions in the SUSY soft breaking sector, renormalization effects from the starting point, i.e. the scale of supergravity breaking, down to the Fermi scale can bring about a misalignment between q andq mass matrices [2, 3] 
Switching now to the super-KM basis, rotating theq fields together with the q ones, we obtain off-diagonal mass terms due to the presence of the last term in eq. (1). From eq. (1) it is easy to realize that the mass insertion needed to accomplish the transition fromd iL tod jL (i, j flavour indices) is given by: ∆
where K is the Cabibbo-Kobayashi-Maskawa matrix and m diag u denotes the diagonalized upquark mass matrix. In the following, with the notation (∆ q AB ) ij , we mean the mass insertion
+ crossed needed for a transition from a squarkq iA toq jB with A = (L, R) and B = (L, R). Actually, as particularly emphasized in ref. [8] , the above expression for (∆ d LL ) ij may be somewhat misleading since one might think that the term c in the r.h.s. of eq. (2) is a constant (i.e. independent of the SUSY breaking scale) or at most depends logarithmically on it. On the contrary, the one-loop RGE's show that c depends quadratically on that scale. Since also the average squark mass is proportional to this scale, the meaningful parameter for our mass insertion approximation is the dimensionless quantity δ = ∆/m 2 , wherem denotes at the same time the average squark mass and the typical SUSY breaking scale. This observation is of utmost relevance if one wants to understand the scaling of the SUSY contribution to FCNC with increasing squark masses. The powers ofm in the denominator which are present to compensate for ∆ mass insertions in the numerator do not have to be considered if also ∆ is proportional tom 2 . This justifies why gluino-induced FCNC SUSY contributions remain still sizeable even forq masses above 1 TeV [8] , as we will see in what follows. Two peculiar features of the MSSM should be noted. The first is that in this model there is a sharp hierarchy among the ∆ AB : (∆ LL ) ij >> (∆ LR ) ij >> (∆ RR ) ij with i = j, due to the different number of mass insertions needed to accomplish the various transitions. The second peculiar feature is the smallness of these terms due to the super-GIM mechanism. We stress that there is no reason in the general case to expect such a pattern of FC effects.
There exist three main analysis of the constraints on δ's in the literature: ref. [7, 8, 9] . In particular, in [9] some previous discrepancies are discussed and more emphasis is provided on the constraints on the imaginary parts of the δ's given by CP violation.
We now come to the results of our analysis concerning the terms (∆ LL ) ij , (∆ LR ) ij and (∆ RR ) ij in the u-and d-sectors. In the following we consider the case in which (∆ LR ) ij ≃ (∆ RL ) ij . We will comment later on the analogous contributions in the charged lepton sector.
First we consider ∆F = 2 FCNC processes. In the down sector the ∆ ij mass insertions are bounded by the K −K mass difference and by the CP violating parameter ǫ (δ 12 ) and the B d −B d mixing (δ 13 ), while the only available bound in the up-sector concerns δ 12 from D −D mixing.
The effective hamiltonian for ∆S = 2 processes can be obtained from the calculation of the diagrams in fig. 1 . We give below the mass difference ∆m K , obtained by considering the matrix element of the effective hamiltonian between Kaon states:
where we have denoted by Z the quantity
and the functions M(x) and G(x) can be found in ref. [7] . Concerning this calculation we find some discrepancies with ref. [7, 8] . More details on the subject will be provided in ref. [10] . Our numerical results on the limits obtained from ∆F = 2 processes are shown in Tables 1 and  2 , and in figures 2, 3, 4.
Let us now turn to ∆F = 1 FCNC processes. We obtain limits from b → sγ decays (δ d 23 ) in the squark sector. Numerical results are given in table 3. Table 3 shows that the decay (b → s+γ) does not limit the δ LL insertion for a SUSY breaking of O(500 GeV). Indeed, even taking mq = 100GeV, the term (δ 23 ) LL is only marginally limited ( (∆ LL ) 23 < 0.3 for x = 1). Obviously, (δ A similar analysis can be performed in the leptonic sector where the massesm and mg are replaced by the average slepton mass and the photino mass mγ respectively. A clear but important point to be stressed is that the severe bounds that we provide on the δ LL and δ LR mass insertions in the leptonic sector and the consequent need for high degeneracy of charged sleptons, only apply if separate lepton numbers are violated. It is well known that in the MSSM the lepton numbers L e , L µ and L τ are separately conserved because of the diagonality of the soft breaking terms and the masslessness of neutrinos. If at least one of this two properties is not present one can have partial lepton number violation. A particularly interesting example is the case where neutrinos acquire a mass through a see-saw mechanism (for its SUSY version and the implications for FCNC see [11] ). In table 4 we exhibit the bounds on δ coming from the limits on µ → eγ, τ → eγ and τ → µγ, for a slepton mass of O(100 GeV) and for different values of x = m 2 γ /m 2 . Our results confirm those obtained in refs [7, 8] .
Finally we make a short comment on the gluino-induced FC contribution to ǫ ′ /ǫ (the interested reader should consult ref. [9] for a more thorough discussion). A common feature of the past literature on this point was the emphasis on the role of superpenguins, while superbox contributions were thought to be negligible. In our recent work [9] we show that box contributions yield a sizeable interference effect with the superpenguins ones. The results concerning the bounds on the imaginary parts of (δ table 2 and table 5 that SUSY models with predominantly δ LL or δ RR contributions to CP violation (like the MSSM) tend to be superweak, while models with sizeable δ LR are likely to be milliweak. Complete expressions for the separate box and penguin contributions to the ∆S = 1 effective hamiltonian will be provided in a forthcoming paper [10] . The implications of the constraints obtained in this work on SUSY-GUTs and on theories with non-universal soft breaking terms are presently under study [10] .
